Metabolic regulation during early frog development: flow of glycolytic carbon into phospholipids in Xenopus oocytes and fertilized eggs.
32P-labeled glucose 6-phosphate, [32P]phosphoenolpyruvate, and [gamma-32P]ATP were injected into oocytes and fertilized eggs of Xenopus laevis, and the incorporation of the 32P label was followed into phospholipids. Several classes of phospholipids incorporated 32P label from the injected glycolytic intermediates, including lysophosphatidic acid, phosphatidic acid, phosphatidylinositol, and phosphatidylinositol phosphates, inferring de novo synthesis of these lipids from dihydroxyacetone phosphate or glycerol 3-phosphate. Injection of [gamma-32P]ATP into oocytes and fertilized eggs led to labeling of phosphatidylinositol phosphate and phosphatidylinositol bisphosphate, indicating an active phosphatidylinositol cycle in resting oocytes and fertilized eggs. Maturation and fertilization of the oocyte led to a qualitative change in phosphatidylinositol metabolism, increased labeling of phosphatidylinositol phosphate compared to phosphatidylinositol bisphosphate (either from glycerol 3-phosphate or from ATP). This change occurs late in the maturation process, and the new pattern of phosphatidylinositol metabolism is maintained during the rapid cleavage stages of early embryogenesis.